£ INTAKE MANIFOLD WITH EGR/AIR MIXING 

3 BACKGROUND 
o 

[01] The present invention relates to an intake manifold which mixes recirculated 
exhaust gas (EGR) with the fresh air for a diesel engine. 
[02] There is a need for a diesel engine which meets Tier 3 emission 
regulations. To effectively meet the emissions requirements with minimal impact of 
fuel economy and engine durability, the EGR and fresh air must be evenly mixed 
and evenly distributed among the cylinders. Previously, EGR and fresh intake air 
has been mixed with apparatus which includes venturi type inlets, or mixing devices 
which require additional parts and controls. 

[03] To reduce costs, it would also be desirable to have an engine EGR system 
which permits EGR flow rate to be determined by measuring a temperature 
differential and without sensing a pressure differential across a flow element such as 
a venture and without using a flow meter. This requires even EGR/fresh air mixing. 
But, it very difficult to mix EGR and air evenly and quickly because EGR and fresh 
air have significantly different densities. 

[04] It would also be desirable to have an EGR/fresh air mixing intake manifold 
which can be placed in different orientations so that the fresh air intake can be 
oriented upwardly or downwardly. 

SUMMARY 

[05] Accordingly, an object of this invention is to provide an intake manifold 
which mixes EGR with the fresh air for a diesel engine. 

[06] A further object of the invention is to provide such an intake manifold in 
which EGR and fresh air are evenly mixed and evenly distributed among the 
cylinders. 

[07] A further object of the invention is to provide such an intake manifold in 
which EGR flow rate can be determined by measuring a temperature differential. 
[08] A further object of the invention is to provide such an intake manifold which 
can be placed in different orientations so that the fresh air intake can be oriented 
upwardly or downwardly. 

[09] These and other objects are achieved by the present invention, wherein an 
intake manifold mixes EGR and air and supplies the mixed air and exhaust gas to an 
internal combustion engine. The manifold is a casting which forms a housing which 



is attached to a side of an engine. The housing has an EGR inlet and an outlet 
plenum. A fresh air intake projects from one side of the manifold. A pair of EGR 
inlet passages communicate EGR from the EGR inlet to respective ones of a pair of 
spaced apart EGR valve chambers in which EGR valves are mounted. A pair of 
EGR outlet chambers communicate from the valve chambers to outlet ports which 
communicate with the plenum. A central EGR outlet passage communicates EGR 
to a central part of the plenum. The manifold forms a wall or shelf which causes 
turbulence in the intake air and which separates the central EGR passage from the 
intake air. The wall forms an edge beyond which the central EGR passage and an 
intake chamber merge into the plenum. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[010] Fig. 1 is a perspective view of the manifold of the present invention mounted 
on the side of an engine; 

[01 1] Fig. 2 is a side elevation view of the manifold of Fig. 1 ; 

[012] Fig. 3 is a view taken along lines 3-3 of Fig. 2; 

[013] Fig. 4 is a view taken along lines 4-4 of Fig. 2; 

[014] Fig. 5 is a perspective view taken along lines 5-5 of Fig. 2; 

[015] Fig. 6 is a view taken along lines 6-6 of Fig. 2; 

[016] Fig. 7 is a perspective sectional view taken along lines 7-7 of Fig. 4; and 
[01 7] Fig. 8 is a perspective view of an embodiment of the manifold of the present 
invention with an upward opening air intake. 

DETAILED DESCRIPTION 
[018] Referring to Figs. 1, 2 and 3, an intake manifold 10 is mounted on the side 
of an engine 12. The manifold 10 supplies air and recirculated exhaust gas (EGR) to 
the engine 12 having combustion chambers (not shown). The manifold 10 is 
preferably a casting. 
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[019] The manifold 10 has an outer housing 14 which has first and second ends 
16, 18 extending in fore and aft directions, spaced apart first and second sides 20, 
22, both extending generally horizontally, an outer wall 24 joining the first and 
second sides to each other and an inner surface 25 which sealingly engages the 
engine 12. Housing 14 forms an air intake 26 which projects away from side 22. A 
temperature sensor port 27 is formed in intake 26 for receiving a conventional 
temperature sensor 31 for sensing the temperature of intake air therein. Housing 14 
forms an EGR inlet subhousing 28 which projects away from the engine side of the 
manifold 10. An EGR conduit 30 communicates EGR from EGR cooler 32 to the 
subhousing 28. A temperature sensor port 29 is formed in subhousing 28 for 
receiving a conventional temperature sensor 33 for sensing the temperature of the 
EGR therein. A pair of EGR control valve assemblies 34, 36 are inserted through 
side 20 and into manifold 10. As best seen in Fig. 3, the housing 14 forms an intake 
chamber 40 and an outlet plenum 42. Intake air flows from intake 26 through 
chamber 40 to plenum 42. 

[020] As best seen in Figs. 5 and 7, housing 14 forms an EGR inlet chamber 50 
which extends between walls 90, 96. The EGR inlet chamber 50 is preferably 
formed at a location on or near the fore-and-aft center of the manifold. Housing 14 
also forms a pair of EGR valve chambers 56, 58 which extend between sides 20, 22. 
A first EGR inlet passage 60 communicates EGR from EGR inlet chamber 50 to a 
central portion of valve chamber 56. A second EGR inlet passage 62 communicates 
EGR from EGR inlet chamber 50 to a central portion of valve chamber 58. 
[021] Referring now to Figs. 4, 6 and 7, housing 14 forms a first EGR outlet 
chamber 64 adjacent to valve chamber 56 and a second EGR outlet chamber 66 
adjacent to valve chamber 58. A central EGR outlet passage 68 communicates the 
upper portion of valve chambers 56, 58 to plenum 42. A first upper EGR outlet 
passage 70 communicates an upper portion of valve chamber 56 to an upper portion 
of EGR outlet chamber 64. A first lower EGR outlet passage 72 communicates a 
lower portion of valve chamber 56 to a lower portion of EGR outlet chamber 64. A 
second upper EGR outlet passage 74 communicates an upper portion of valve 
chamber 58 to an upper portion of EGR outlet chamber 66. A second lower EGR 
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outlet passage 76 communicates a lower portion of valve chamber 58 to a lower 
portion of EGR outlet chamber 66. Ports 80, 82, 84, 85 and 86 communicate EGR 
to the outlet plenum 42. 

[022] As best seen in Figs. 3 and 7, housing 14 forms a wall 90 which separates 
passage 68 from passage 62 and from intake chamber 40. Wall 90 includes an 
inner portion or shelf 92 which projects substantially normal to the central axis of 
intake 26 to an edge 94 at which passage 68 and intake chamber 40 merge into 
outlet plenum 42. A wall 96 separates passage 62 from intake chamber 40. Wall 96 
includes a generally horizontal wall 98 and a generally vertical wall 100 joined at a 
corner 102. The wall 96, corner 102 and shelf 92 create turbulence in the air intake 
stream which helps evenly and quickly mix the intake air with the EGR from passage 
68. A bore 104 is machined through side 20 and walls 96 and 90 to receive EGR 
valve 34 in valve chamber 56. A bore 106 is machined through side 20 and walls 96 
and 90 to receive EGR valve 36 in valve chamber 58. A bore 108 is machined 
through side 20 to provide an opening to which EGR supply conduit 30 is connected. 
[023] Alternatively, the bores 104, 106 and 108 could be machined through side 
22 so that the manifold 10 can be flipped over and oriented as shown in Fig. 8 and 
have the air intake 26 projecting upwardly, while EGR valves 34, 36 and the EGR 
supply conduit 30 are still connected to the upper surface (now side 22) of the 
manifold 10. 

[024] The result is a single intake cover casting which has several specially tuned 
EGR distribution ports that mixes the EGR and intake air well. No Venturis are 
needed to achieve EGR introduction and mixing. EGR and air are mixed quickly in a 
compact structure. The EGR supply tube and EGR valve mountings are aligned 
with the engine centerline and can be machined on either side of the manifold. 
[025] While the present invention has been described in conjunction with a 
specific embodiment, it is understood that many alternatives, modifications and 
variations will be apparent to those skilled in the art in light of the foregoing 
description. Accordingly, this invention is intended to embrace all such alternatives, 
modifications and variations within the spirit and scope of the appended claims. 
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Assignment 

The entire right, title and interest in and to this application and all subject 
matter disclosed and/or claimed therein, including any and all divisions, 
continuations, reissues, etc., thereof are, effective as of the date of execution of this 
application, assigned, transferred, sold and set over by the applicant(s) named 
herein to Deere & Company, a Delaware corporation having offices at Moline, Illinois 
61265, U.S.A., together with all rights to file, and to claim priorities in connection 
with, corresponding patent applications in any and all foreign countries in the name 
of Deere & Company or otherwise. 
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